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NATIONAL ADVISORY COLMITTEZ FOR AERONAUTICS

" TECHNICAL LEMORANDUM NO.-1159

WIND-TUNNEL MEASUREMENTS O THE TING OF THE

Abstrect:

Outline:

HENSCHEL MISSILE "ZITTEEROCHEN"'IN
SUBSONIC AND SUPERSONIC VEBLOGCITIES™
. - .By Kehl .

Supplementing the measured results previously
renorted, this investigation of three-comporient
measurements on a wing model of the missile

"ZR 2.0" was conducted in the subsonic wind
tunnel (open-jet 215-millimeter dlameter) and
in the supersonic wind tunnel (open jet

110 by 130 millimeters) et the request of the
Henschel Airoraft Works, Berlin. .

I. Relations ard Defin'tions
II. Descrintion of Model and lieasured Results

I. RELATTIONS AND DEFIITTIOMNS

I1ft, component of the alr force perpendlcular

to the direction of flow, kilograms

drag, component of the alr forces in the

direction of flow, kilograms

1y ndkanalme ssungen am Fligel des Henschelgerdétes
1Zitterrochen' bel Unter~ und Uberschallgeschwlindigkelten,"
Zentrale fir wlssenschaftliches Borlchtswesen der Luftfahrt-
forschung des Generalluftzeugmelisters (Z¥B) - Berlin-

Adlershof

Oct. 2,

$ Ltlrlr:tereuchungen und Mitteilungen Nr., 3161,

11 terally "trembling ray."
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My moment, referred to the center of the wing
“leading edge (taill loaded moment positive),
meter~kilograms

F wing arec, meters?®
b - wing span, meters .’
[4 wing chord, meters
12 mean wing cho*d, meters(
p air density (kg sec® LL)
v. : - sbtream velocity (m sec"l)
al. sonic velocity (w sec‘;)
a angle of attaCn, degrees
. 1 b2
A Wing -aspect ratio = '
M Mach number (!)
. A
Cq 1ift coefficient
L 2z
2
W
Cvy drag coeffwcwent
L v2
, o \E
I
cmo . moment coefl (.9.
2

©IT. DESGRIPTION OF 'ODEL [HD MUATURED REULT

In figure 1 :the wing under investipation with A= 2
is sketched. The.contours are the biconvez profile formed
by two circular arcs. The thickness ratio amounts to
6.5 percent, The wing was tested in two directions; these
directions A and B are illustrated in figure 1.

The measurements in the subsonic wind tunnel (open-
jet 215-millimeter diameter) at & = 0.5, 0.7, and 0.85
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were taken, as were measuremenus in the supersonic

wind tunnel (open jet 110 by 130 millimeters) at M = 1.20,
1.45, and 1.99. Ancle of attaclk ranged from 0° to 10°.

The polars snd the moment-coefficient curves are given

in figures 2 to 5.

For case A, a decrease in the drag was observed with
increasing Mach number, just ag was formerly noticed on
the whole model (see UM 3122), which is traceable to
laminar separation at the low lach nuwmbers. The

Reynolds number based udon the mean chord Zm anmounts

to 3.2 X 10° at M = 0.5 and to 4.1 x 105 at 1} = 0.85.

In contrast, the case B shows no Reynolds number or’

Mach number effect on Ciyyy OVET the same velocity range.

In both cases, the 1lift coefficient increases with
Mach number approximately as reyvired by the Prandtl egquation.

As was expected, at suvupersonic velocities the drag
coefficient decreazed with increasing ilach number at the
low values of 1ift coefficient. Tikewise, the 1ift
coefficient decreased with iacreacing Mach ntwmber for a
constant angle of attack.

The pressure point in supersonic as well as subsonic
flow is independent of Mach nwiber over the range of
velocities investigated. TIn suneysonic flow, however,
the pressure point lies Tarther to the rear than in
subsonic flow.

Translated by Chance Voughf
Aircraft Corporation
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Flow direstion A.

Flow direction B.

Figure 1.- Wing ZR 2.0; A.= 2.0.
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